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The H-1B visa program was initiated in 1990 to temporarily hire highly-skilled
foreign workers. The H-1B visa program has changed several times since its initiation.
One of the most important changes occurred in 2001 when the 21st Century Act
exempted individuals employed by institutions of higher education and nonprofit and
government research organizations from the H-1B visa cap increasing the number of
visas available for foreign high-skilled immigrants.
To analyze the impact of policy changes affecting the H-1B program on highlyskilled workers, we study the behavior of foreign-born Ph.D. students who graduated
from institutions in the United States over the 1990-2013 period. We estimate logit
models to quantify the impacts on their stay rates and placement patterns.
Our model shows that the exemption policy increased the probability of staying
among STEM graduates, Chinese and Indian graduates, and among graduates from
universities ranked as high research by Carnegie.

These findings suggest that the labor market for non-STEM graduates was near its
competitive equilibrium before the exemption policy came into effect. The exemption
policy, which could potentially increase the quantity supplied of jobs, did not change the
equilibrium quantity in this market, suggesting that the cap of H1-B visas was not
binding among this type of graduates.
Intuitively the exemption policy can increase or decrease the proportion of Ph.D.
graduates in exempted positions. The proportion of graduates in exempted jobs increases
as the number of visas for those types of jobs is excluded from the cap (direct effect).
Conversely, if the number of candidates willing to take exempted jobs, or if the number
of positions opened by exempted institutions are unchanged after the policy change, the
increase in the availability of visas for non-exempted positions can increase the
proportion of graduates in those types of jobs (indirect effect). The overall effect
depends on the magnitude of the direct and indirect effect.
Our findings also show that the exemption policy pushed doctoral degree
recipients into higher education or affiliated research employment positions. Ph.D.
recipients in STEM fields, and graduating from low-rank universities were more likely to
go into exempt employment post-policy than before.

DEDICATION

“To everyone supporting me. Yesterday, today and tomorrow.”

ii

ACKNOWLEDGEMENTS

Foremost, I would like to express my sincere gratitude to my advisors Dr.
Meghan Millea and Dr. Sandra Orozco for the great supports of my Ph.D. study, for their
knowledge, patience and motivation. Without them, I can never graduate.
Besides my major advisors, I would like to thank Dr. Lurleen Walters, Dr.
Heriberto Gonzalez and Dr. Jon Rezek, for their support, comments and encouragement
as my dissertation committee members and former member. My sincere thanks also go to
Dr. Mike Highfield and Dr. Randy Campbell, for managing a well-organized department
and offering me a productive program.

iii

TABLE OF CONTENTS
DEDICATION .................................................................................................................... ii
ACKNOWLEDGEMENTS ............................................................................................... iii
LIST OF TABLES .............................................................................................................. v
CHAPTER
I.

Introduction ...........................................................................................................1
H-1B visa program ................................................................................................2
Background on Foreign-born Ph.D.’s and Literature Review ...............................5

II.

Model – Stay Rates .............................................................................................10
Model Definition .................................................................................................10
Descriptive Statistics ...........................................................................................13
Regression Analysis ............................................................................................14
Regression Analysis – Stay with Jobs .................................................................18
Conclusion ...........................................................................................................22

III.

Model-Placement ................................................................................................30
Model Definition .................................................................................................30
Descriptive Statistics ...........................................................................................32
Regression Analysis ............................................................................................33
Conclusion ...........................................................................................................36

IV.

Conclusion ..........................................................................................................42

REFERENCES ................................................................................................................. 44

iv

LIST OF TABLES
2.1

Ph.D. recipients from U.S. universities from 1990 to 2013 .............................24

2.2

Results of Logit Regressions for Ph.D. Recipients’ Intentions to Stay
(1990 to 2013) ......................................................................................26

2.3

Results of Logit Regressions for Ph.D. Recipients’ Intentions to Stay
with Employment (1990 to 2013) ........................................................28

3.1

Ph.D. recipients from U.S. universities from 1990 to 2013 .............................38

3.2

Results of Logit Regressions for all Ph.D. Recipients’ Placement
(1990 to 2013) ......................................................................................40

v

Introduction

Immigration policy is a key issue in the national debate. Every year
approximately 10 million individuals enter the U.S with nonimmigrant visas. There are
over 30 categories of nonimmigrant visas in the U.S. issued by the Department of State
for employment purposes (temporary workers, investors, trainees), pleasure, cultural
exchanges, or study. Each of the different categories of visas has specific conditions
associated with eligibility and duration of stay.
When a foreign born (with nonimmigrant status) enrolls in a graduate program at a
U.S. university, he/she needs an F-1 visa. Upon degree completion, the student can either
leave the U.S., or stay and work using an H-1B temporary work visa. H-1B temporary
work visas are issued to persons in specialty occupations and require a higher education
degree or its equivalent. They are issued for individuals through sponsoring employers,
therefore, applicants need to be eligible and employed in order to apply for it. The
process to apply for an H-1B visa can take up to 6 months from the time of application to
the time the student is authorized to work. To start employment shortly after graduation,
Ph.D. graduates can apply for an OPT (optional practical training). OPT’s are work
permits granted to recent graduates that allow them to work typically 12 to 36 months
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(varies by discipline). The OPT provides graduates with time to transition from F-1 to H1B visas.
Over the last 13 years, the number of H-1B applicants exceeded the number of visas
granted. In fiscal year 2015, 136,042 individuals applied for an H-1B visa, however only
113,603 visas were granted. The submission of an application for an H-1B visa, even if
all requirements are met, does not guarantee approval. The probability of receiving an H1B visa is determined mainly by the type of job and employer. That probability has also
changed over time as the H-1B policy has changed. This study examines the impact of
policy changes on employment decisions of foreign born, newly minted Ph.D. graduates.
In particular, this study examines how policy changes altering the number of H1-B visas
available have affected the probability that a recent graduate will stay in the United States
upon graduation, and the type of employment they will obtain upon completion.
H-1B visa program
The H-1B visa program was initiated in 1990 by the Immigration and Nationality
Act, section 101(a)(15)(H). The program enabled employers to temporarily hire highlyskilled foreign workers. Nonimmigrant applicants must have at least a bachelor’s degree
or its equivalent to apply for the H-1B visas. The number of H-1B visas issued is capped
and the cap has been effective in nearly all years of the program. The application process
requires that a sponsoring employer file on behalf of a specific employee. If the petition
is approved, the duration of the H-1B visa is three years, extendable to six years.1
Because the H-1B issuances have an effective cap, there are qualified, eligible applicants

1Under

certain circumstances, the maximum duration can be extended to 10 years.
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with sponsoring employers who do not receive H-1B visas each year. An employer
cannot transfer an H-1B issuance from one worker to another nor can a worker with an
H-1B visa switch from one employer sponsor to another company. If an H-1B holding
employee were to switch employers, the worker and the new sponsoring employer would
have to reapply for another H-1B visa. Thus, at a point of work transition, an individual is
again subject to the uncertainty of potentially not being allocated one of the limited
quantity of H-1Bs issued. Temporary workers with H-1B statuses thus may engage in
employment decisions that are motivated by risk mitigation. The risk of non-selection
changes as the H-1B policy changes.
Since its inception in 1990, the H-1B program has undergone several policy
shifts. In 1990, the H-1B program initially established a cap of 65,000 visas to be issued
annually. The cap was raised to 195,000 in 2001. Also in 2001, the 21st Century Act
exempted individuals employed by institutions of higher education and nonprofit and
government research organizations from the H-1B visa cap. The cap of H-1Bs was
reduced back to 65,000 in 2004. In 2005, the cap policy was further revised, making an
additional 20,000 H-1Bs available for applicants with a Master’s degree or higher from
U.S. institutions.
According to a report from U.S. Government Accountability Office (GAO), from
2000 to 2009, the numbers of initial petitions submitted by employers who were subject
to the cap exceeded the cap levels. Employers could submit the H-1B petitions for new
nonresident workers starting on April 1 for the following fiscal year. Each year the U.S.
Citizenship and Immigration Services (USCIS) stopped accepting new applications when
they determined the pool was sufficiently large relative to the H-1B availability. Then the
3

USCIS utilized a computer-generated lottery system to randomly select which of the
petitions would be accepted for further review. The petition and application process
involves being eligible, qualified, timely, and lucky. Therefore, foreign-born nonpermanent residents who received advanced degrees from U.S. universities must decide
either to stay in the U.S., be subject to the risks that their H-1B application might be
rejected and the limited job mobility associated to the H-1B visa program, or leave the
U.S.
To analyze the impacts of policy changes affecting the H-1B program on highly
skilled immigrants, we study the behavior of foreign-born Ph.D.’s students who
graduated from institutions in the United States over the 1990-2013 period. We examine
if changes in the H-1B policy have impacted their probabilities of staying in the U.S.
after degree completion. In addition, we analyze how the H-1B policy shifts impacted the
types of jobs and placements of new Ph.D. graduates who plan to stay in the U.S.
In 2011, the Government Accountability Office (GAO) published a
comprehensive review of the H-1B visa program which included summaries of policy
shifts, allocation of the H-1B visas, employers’ responses to current policy, and
expectations about future policy adjustments. In 2017 Trump’s administration announced
important modifications to the H-1B program. On April 18, 2017, President Donald
Trump signed an executive order suggesting reforms to help ensure that H-1B visas are
awarded to the most-skilled or highest-paid petition beneficiaries to protect the interests
of United States workers.2 Similarly different bills have been introduced to the House and

2

Presidential Executive Order on Buy American and Hire American, https://www.whitehouse.gov/the-pressoffice/2017/04/18/presidential-executive-order-buy-american-and-hire-american
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Senate proposing several changes to the H1-B visa program including decreases in the
number of visas issued, higher salary caps, restrictions on H-1B dependent employers,
and prioritization for beneficiaries with advanced degrees in STEM fields from U.S.
institutions.
High tech companies and research institutes have argued that these modifications
to the H-1B visa program will lower the attractiveness of the United States as a work
destination for foreign-born U.S.-educated college graduates. On the contrary, supporters
of the new policy have argued that the H-1B visa program has had negative effects on the
income of native U.S. graduates. This study will contribute to the debate by analyzing
the impact of previous policy changes; ideally this understanding will inform policy
makers as they consider future changes to the H1-B visa program.
Background on Foreign-born Ph.D.’s and Literature Review
According to the National Science Foundation (Fiegener, 2011) the number of
annual Ph.D.’s awarded from institutions in the United States in 2010 was above 48,000.
Approximately 30% of all Ph.D. graduates in the U.S. are foreign born with temporary
residency. The increase in the number of doctoral degrees awarded in the United States
observed in 2005 has been largely driven by an increase in the number of foreign students
(Smallwood, 2006). Nearly 70% of all PhD degrees awarded in 2010 are from science
and engineering fields. More than 60% of the doctorate recipients in engineering were
foreign-born, especially for electrical engineering, civil engineering, and
industrial/manufacturing engineering. In those disciplines the proportion of non-citizens
was about 75% in 2006 (Falkenheim, 2007). Between 2004 and 2014, the top three
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source countries of foreign-born Ph.D.’s were China, India, and South Korea. These three
countries accounted for more than half of all foreign-born Ph.D. graduates (NSF, 2015).
Finn conducted a series of studies estimating the stay rates of foreign doctoral
recipients from U.S. universities in 2000, 2001, 2003, 2005, 2007, 2010, 2012 and 2014.
In these studies, he found that the percentage of foreign doctoral recipients who stay in
the U.S. varied over time, by disciplines, and by nationality. Approximately seventy five
percent of the foreign-born graduates in physical sciences, mathematics, computer
sciences, life sciences, and engineering stayed in the U.S. consistently over his different
studies.
Finn analyzed the stay rates and career trajectories of foreign-born Ph.D.’s from
U.S. institutions by matching individual observations from the Survey of Earned
Doctorates (SED) and the Survey of Doctorate Recipients (SDR) –both collected by the
National Science Foundation (NSF) – with employment information from the Internal
Revenue Service. He links observations across these data series using Social Security
numbers. The SDR is a survey implemented every three years that attempts to follow a
subset of SED respondents. With the SDR data and tax records, Finn is able to track stay
rates over time.
Finn found that Ph.D. recipients from China and India have higher probabilities to
stay upon graduation than other foreign born degree recipients. He also found that
graduates with degrees in science, technology, engineering, and mathematics –STEM
fields– are more likely to stay in the U.S., and that Ph.D.’s from high ranking universities
have lower stay rates. His studies are thorough summaries of the SED and SDR surveys;
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however, his work does not control for other factors through regression analysis. This
dissertation builds on Finn’s work by applying econometric analysis to the SED data.
Other studies have also analyzed the impacts of H-1B policies changes. In January
2011, the Government Accountability Office (GAO) published a comprehensive review
of the H-1B visa program. Based on the data and interviews from the Department of
Homeland Security and the Bureau of Labor Statistics, GAO concluded that reforms to
the H-1B visa program were needed. They included recommendations for policy
modifications to accommodate the U.S. demand for workers while balancing the interests
of domestic workers. GAO pointed to several factors that complicate the ability to
conduct an accurate assessment of how H-1B policies and visa holders impact the U.S.
labor market in terms of employment and pay. Even within the group of the H-1B
workers, policy assessments would need to include worker-specific and employerspecific attributes, as well as labor market conditions. Our study contributes to their
efforts to assess the impact of the H-1B visa policies changes but focusing on the
segment of highly specialized workers, Ph.D. graduates.
Borjas conducted a set of studies that examined the impact of foreign born
Ph.D.’s on the U.S. labor market for native born Ph.D. recipients. Borjas (2005, 2006)
combined data from the SED and the SDR between 1968 and 2000 to analyze the effect
of the immigration-induced increase in the supply of doctorates on the U.S. labor market
for highly-skilled workers. He found that the increase in the number of foreign born
Ph.D.’s who stay in the U.S. lowered prevailing wages by approximately 3%. Borjas
(2004) examined the relationship between the growth in the number of foreign students
enrolled in graduate programs and native enrollment in the programs. He found little
7

evidence that the overall number of native doctoral graduates was impacted by the
number of foreign-born Ph.D. graduates. However, he did find that an increase in the
number of foreign-born Ph.D.’s negatively impacted the enrollment of white native men
in doctoral programs.
Kim, Bankart, and Isdell (2011) examined the stay rates of Ph.D. recipients with
temporary visas using SED data from 1984 to 2005. Kim (et. al) found that major and
country of origin have significant impacts on the stay rates. After 2000, temporary
residents from China, India and Korea had higher probabilities to stay compared with
their Canadian counterparts. Ph.D. recipients in different majors also have different stay
rates. Ph.D.’s in engineering, physical sciences and biology are more likely to stay than
graduates in other disciplines.
Changes in immigration policies and individuals’ immigration status may change
their propensity to stay in the U.S. as well as their employment outcomes. Using the 2001
SDR, Corley and Sabharwal (2007) found that foreign born academic scientists are more
productive, lower paid, and less satisfied with their jobs than their U.S. born counterparts.
Immigration status may also impact employment decisions.
This dissertation contributes to the literature by adding regression analysis to the
evaluation of stay rates and placement rates, as well as matching Ph.D.’s behaviors with
immigration policy changes. To examine the impact of policy changes in the H-1B visa
program on the stay rates and employment placements of Ph.D. recipients from U.S.
institutions I use two different models. The first model examines the impact of changes
in H-1B caps and exempt statuses on the probability that foreign born, temporary resident
Ph.D. recipients will stay in the U.S. upon degree completion. Our a priori expectation is
8

that less restrictive H-1B policy (higher caps or the exemption of individuals in higher
education and research employment) will increase the probability that doctoral recipients
stay in the U.S.
The second model evaluates the impacts of the exemption policy in specific
sectors (higher education and research) from the H-1B cap. The exemption policy may
increase the proportion of Ph.D.’s in exempted employment positions as graduates are
that drawn toward exempted fields to avoid the cap (direct effect). However, as
nonresident degree recipients opt for cap-exempt employment, H-1B visas are released
for employment in non-exempt fields creating more opportunities for graduates to be
employed in non-exempt positions (indirect effect). The overall effect of the exemption
on employment positions will be empirically tested in Chapter III.
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Model – Stay Rates

The H-1B visas are slotted for employed, college educated immigrants to be eligible
to remain in the U.S. to work. The number of visas has been capped and the maximum
allocation has shifted over time. In 2000, immigrants working in higher education and
research institutes became exempted from the cap which may have significant impacts on
career decisions of non-resident Ph.D. recipients.3 This chapter examines the impacts of
these changes in H-1B visa policies on the probability that new Ph.D. graduates have
intention to stay in the U.S. after their degree completion. Our study examines the data
from 1990 to 2013.
Model Definition
To examine the effects of H-1B policy shifts on the probability that new Ph.D. recipients
stay in the U.S. upon degree completion, we estimate a logit model.
Intention to stayit = β0 + θXit + ∅Zit + β1*log (GDP per capita) + β2*H1B +
β3*Exemption + βt + εit

(2.1)

3

https://www.uscis.gov/ilink/docView/PUBLAW/HTML/PUBLAW/0-0-0-22204.html
According to American Competitiveness in the Twenty-first Century Act of 2000, the exemption was
enacted in October 2000. The H-1B petition is exempted from the numerical limitation, if the employer is
(1) an institution of higher education or a related or affiliated nonprofit entity or (2) a nonprofit research
organization or a governmental research organization.
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Our dependent variable is a dummy variable equal to one for individuals who
report intention to stay in the United States after receiving their doctoral degree and zero
for those who report intention to reside in another country. First, we consider individuals
who report intention to stay, and then those who report intention to stay and have already
secured employment in the U.S.
In the model 𝑋𝑖𝑡 is a vector of individual characteristics including the immigration
status (natives, naturalized citizens, permanent and temporary residents4), sex, age,
marital status, and if the respondent is from a country where English is an official
language. We also included dummy variables for country/continent of origin (China,
India, South Korea, Asia, Europe, America, Africa and Oceania). China India, and South
Korea are included individually because they are the largest three source countries for
non-resident doctoral degree recipients.5
Zit is a vector of educational information including the respondent’s field of study
including STEM (science, technology, engineering, and mathematics), psychology,
humanities, education, business fields, and others.6 We also include the university’s
Carnegie Ranking as a quality metric for the degree-granting institution. The Carnegie
classifications include very high research university, high research university, and
moderate research activity for doctoral granting universities.7 In addition, we include the

4

During the job searching, naturalized citizens and permanent residents do not have worker visa
restrictions as temporary residents do, therefore we group them both together in our analysis.
5
Asia excludes China, India, and South Korea. South Korea is used as the reference country in the
regression analyses.
6
The STEM category includes agriculture and natural sciences, biological sciences and biomedical
sciences, health sciences, engineering, computer information systems, mathematics, and physical sciences.
7
Carnegie controls are based on the universities’ 2010 ratings.
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logarithm of the GDP per capita for the country of origin since macroeconomic
conditions in the home country may impact employment opportunities.
In terms of policies, both the level of H-1Bs awarded and the exemption of
positions in higher education institutes and research positions are of key interest in this
research. The variable H1B represents the actual number of H-1B visas issued each year.
8

The number of visas issued is subject to a cap. From 1990 to 1998, the cap was set at

65,000; from 1999 to 2000 the cap was 115,000; from 2001 to 2003 the cap was 195,000.
In 2004, the cap was returned to 65,000. In 2005, 20,000 additional H-1Bs were
specifically allocated to applicants with graduate degrees from U.S. institutions. Because
all the respondents have graduate degrees, the effective cap for them increased from
65,000 to 85,000 in 2005 for the rest of the sample period, until 2013. However, on
October 13, 2000, graduates working in higher education and research units became
exempt from the H-1B visa cap. This exemption is included in the model equations as a
dummy variable equal to zero for respondents who received their degree before the
exemption and one for those who received their degrees after October 2000. βt are year
fixed effects and εit is an error term.
To estimate the effect of the policy on individuals with different immigration
statuses we add interactions of the exemption variable and immigration status.
Intention to stayit = β0 + θXit+∅Zit + β1*log(GDP per capita) + β2*H1B +
β3*Exemption*Native + β4*Exemption*Citizen|Permanent Residents +
β5*Exemption*Temporary Residents + βt + εit

8

The variable of H1B used in the models is the annual number of H-1B visa issued in 10,000.
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(2.2)

To capture how the exemption policy impacts individuals from different countries
and different programs, we add interactions of the exemption variable with immigration
status, STEM, China, India, Carnegie Ranking and English speaking indicator.
Intention to stayit = β0 + θXit + ∅Zit + β1*log (GDP per capita) + β2*H1B
+ β3*Exemption + β4*Exemption*Citizen|Permanent Residents
+ β5*Temporary Residents + β6*Exemption*STEM + β7*Exemption*China
+ β8*Exemption*India + β9*Exemption*High Research Univ.
+ β10*Exemption*Moderate Research Univ. + β11*Exemption*English Speaking
+βt + εit

(2.3)

Descriptive Statistics

In this study, we use SED data from National Science Foundation. The data set
includes information on demographic characteristics, educational background, and
degree-granting institution characteristics. Table 2.1 shows the descriptive statistics for
Ph.D. recipients from U.S. universities from 1990 to 2013. Of the 927,619 individuals in
the sample, 88.62 percent of them intend to stay in the U.S. upon graduation. Most U.S.
native degree holders intend to stay in the U.S. (96.9%); also 94.9% of naturalized
citizens and 91.8% of permanent residents plan to stay in the U.S. Temporary residents
make up 27.3 percent of the sample but only 67.9 percent of them intend to stay in the
U.S. The average age of respondents is in the mid-30’s and slightly over half are married.
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In the full sample, 56.9 percent of respondents are male, while 70.6 percent of the
temporary residents are male.
Since natives of the U.S. comprise 62.8 percent of the sample, the majority of the
sample are from English-speaking countries (67.7 percent). Among temporary residents,
only 15.6 percent are from English-speaking countries. Most of the temporary resident
students come from China (23.9 percent), India (11.9 percent) and South Korea (11.3
percent). Asia, even without these big three feeder countries, still accounts for nearly a
quarter of temporary resident graduates (24 percent) which means that over 70 percent of
the temporary resident Ph.D. recipients were from Asia between 1990 and 2013. Europe
accounted for 12.7 percent of the temporary residents and 11.1 percent of them originated
in America.
Over half of all Ph.D. recipients were classified in the STEM fields; among
temporary residents, 72.9 percent were in STEM disciplines. The proportion of all
graduates earning degrees in the humanities and education was much higher for the full
sample, than for the temporary resident subsample, 11.4 percent compared to 5.4 percent
and 14.2 percent compared to 4.5 percent, respectively. Over three-fourths of the Ph.D.’s
were earned at very high research universities, based on the Carnegie classification.
Regression Analysis
These data are used to estimate the stay rates of Ph.D. recipients from U.S.
universities over the 1990-2013 period based on equations 2.1-2.3 described above. We
begin by running the models specifying the Stay Rate as those who intend to stay in the
U.S. either with or without secured employment. We will run these same equations again
for those who intend to stay and have employment. The marginal effects estimating the
14

stay rates of those who intend to stay are reported in Table 2.2. Males are 1 percent less
likely to stay in the U.S., also older graduates are slightly less likely to stay in the U.S.
Being married positively affect stay rates and being from an English-speaking has the
opposite effect, but in both cases by less than 1 percent Regardless of specification,
citizens and permanent residents are less likely to stay than natives (9.5 percent with no
interactions, and over 13 percent with interactions). Temporary residents were about 40
percent less likely to say in the U.S. relative to natives. Ph. D. recipients from China are
6.1 percent more likely to stay in the U.S. compared to the excluded category, South
Korea; graduates from India are 5.6 percent more likely to stay. Graduates from Europe
(2.3 percent), Africa (0.8 percent), America (0.3 percent), and Oceania (0.9 percent) are
also more likely to stay than South Korean graduates.
Graduates with Ph.D.’s in STEM disciplines are 3.2 percent more likely to stay
than individuals earning their Ph.D.’s in business and other fields9. Individuals in the
humanities and education are also more likely to stay in the U.S by 0.4 percent and 1.3
percent, respectively. Institution controls are also significant. Graduates from high
research and moderate research universities are approximately 1 percent more likely to
stay in the U.S. than graduates from very high researcher universities.
Stay rates increase as the number of H-1B visas issued increased by less than 1
percent; this small magnitude is likely driven by the composition of the sample which is
predominantly U.S. natives (62.8 percent). The policy to exempt graduates employed in

9

This group includes business disciplines, social work, theology, public administrations and other disciplines with less
than 0.1% of sample size. The other category for Fields Not Elsewhere Classified (NEC) is defined by the SED including
social work, theology and public administration and other disciplines. Economics is included in the Social Sciences
category.
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research or with higher education institutions from the H-1B cap also increased the
probability to stay, but only by 0.7 percent. Higher per capita GDP in the person’s home
country positively impacted stay rates.
To isolate the impacts of exemption policy on the different immigration groups,
we included interaction terms as described in Equation 2.2 and are reported in column 2.
The demographic and education controls have similar impacts under this specification.
What is interesting is that the exemption policy decreases the stay rates of natives by 1.8
percent and increases the stay rates of foreign born citizens/permanent residents and
temporary residents by 1.9 percent and 1.3 percent, respectively.
In column 3, we add interactions between the exemption policy and additional
factors. Foreign born recipients, including both citizen/permanent residents and
temporary residents, increase their stay rates by 2.6 percent with the implementation of
the exemption policy. The exemption policy increases the stay rate of STEM fields by 0.7
percent. Chinese and Indian graduate students are 7.2 percent and 2.6 percent more likely
to stay with the implementation of the exemption policy, respectively. The exemption
policy decreases the probability that individuals from English speaking countries would
stay in the U.S. by 0.6 percent.
Columns 1-3 use the entire sample, which includes over 60 percent native born
graduates who may be driving some of the results. Because we are primarily interested in
the H-1B visa caps and exemptions, we repeated the analysis limiting the sample to only
temporary residents for whom H-1B policies are effective. These results are reported in
columns 4 and 5. Column 4 includes demographics characteristics, education
background, the level of H-1Bs awarded, the exemption indicator, macro control, and
16

year fixed effects. In column 5, the interactions of the exemption indicator with
immigration status, STEM, China, India, Carnegie Ranking and English speaking
indicator are included.
The coefficients associated to demographic controls, sex, and age are similar to
the ones obtained with the full sample; however, among temporary residents, married
status decreases the probability of staying in the U.S. (0.6 percent) and being from an
English-speaking country increases the probability of staying over 7 percent. Chinese,
Indian, and European graduates are more likely to stay in the U.S. compared to their
South Korean cohorts by 24.8 percent, 13.8 percent and 4.2 percent, respectively. Other
Asian graduates and graduates from other American countries are less likely to stay in the
U.S. by about 5 percent and 7.5 percent, respectively. Among the temporary residents,
graduates with degrees in STEM fields are 13 percent more likely to stay than graduates
with Ph.D.’s in business and other fields. Humanities graduates are 2 percent more likely
to stay, but education and social science Ph.D.’s are less likely to stay, 7 percent and 3
percent respectively. There is no significant difference in stay rates for temporary
residents who earn degrees from high and very high research universities; however,
graduates from moderate research universities have a 1.3 percent higher probability of
intending to stay in the U.S. compared to graduates from very high research schools.
As expected the more H-1B visas and the introduction of the visa-cap exemption
for research and higher education professions increased the stay rates of temporary
residents. For every 10,000 additional visas issued, the stay rates increase by 0.5 percent.
The exemption increased that stay rates by 4 percent. Finally, higher per capita income in
the home country decreased the probability of staying by 1.8 percent.
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In column 5, the interactions between the exemption policy and dummy variables
for individual and program characteristics. The exemption policy increases the stay rate
of graduates in STEM fields by 1.0 percent. Chinese and Indian students are 27.1 percent
and 6.6 percent more likely to stay after the implementation of the exemption policy,
respectively. The stay rates of Ph.D. graduates from high research universities also
increase by 1.4 percent. Finally, the exemption policy decreases the probability that
individuals from English speaking countries would stay in the U.S. by 5.0 percent.
Regression Analysis – Stay with Jobs
In the previous models, the dependent variable is the intention to stay in the U.S.
However, the ability to stay in the U.S. depends on securing employment. In the
following section, we estimate Equations 2.1-2.3 but using a more restrictive definition of
intention to stay. The new dependent variable equals one if individuals report intention to
stay and have secured employment at the time of the survey, and zero otherwise. The
results of these estimations are reported in Table 2.3.
Column 1 shows the results of the model without interactions (Equation 2.1).
Males are 1.2 percent less likely to stay upon graduation, while married graduates are
more likely to stay in the U.S. Older Ph.D.’s are less likely to stay, but the impact is
small. Citizens and permanent residents are less likely to stay than natives by 14.4
percent. Temporary residents were about 47 percent less likely to say in the U.S. relative
to natives. Ph.D. recipients from China are 9.0 percent more likely to stay in the U.S.
compared to the graduates from South Korea; Ph.D.’s from India are 8.4 percent more
likely to stay. Graduates from Europe (4.4 percent), America (1.7 percent), and Oceania

18

(2.4 percent) are more likely to stay than Korean graduates, and students from other
Asian countries are 1.0 percent less likely to stay.
Ph.D.’s graduating from STEM and education disciplines are 3.3 percent and 1.5
percent more likely to stay than individuals earning their Ph.D.’s in the excluded fields
(business and other fields), while individuals in the humanities and social sciences are 1.4
percent and 0.7 percent less likely to stay in the U.S. The Carnegie classification also has
significant impact. Graduates from high and moderate research universities are more
likely to stay in the U.S. than graduates from very high researcher universities.
Stay rates increase as the number of H-1B visas issued increased. An increase of
10,000 visas —a 10 percent increase with respect to the average number of visas issued
during the period of analysis—increased the probability to stay by 0.2 percent.10 The
policy to exempt graduates employed in research or with higher education institutions
increased the probability to stay by 1.6 percent. Higher per capita GDP in the person’s
home country also has a positive effect on the stay rate.
We then added interaction terms, as described in Equation 2.2, to isolate the
impact of the exemption policy on individuals with different immigration status. The
results are reported in column 2. The effects of demographic and education
characteristics are similar to the ones obtained in Column 1. The exemption policy
decreases the stay rates of natives by 2.5 percent but increases the stay rates of foreign
born citizens/permanent residents and temporary residents by 3.0 percent and 2.6 percent,
respectively. After the exemption was enacted, natives are less likely to stay than before
the policy. In column 3, we add interactions of the exemption policy and individual and

10

The average number of H-1B issued is 100,913 between 1990 and 2013.
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program characteristics. The marginal effects of the interactions between immigration
status and exemption are slightly higher in the column 3; the relative magnitude might be
a result of the negative impact the exemption had on native Ph.D. recipients (shown in
column 2). Both of citizen/permanent residents and temporary residents increase their
stay rates by approximate 4.0 percent with the implementation of the exemption policy.
The exemption policy increases the stay rate of STEM fields by 1.0 percent.
Chinese and Indian graduate students are 10.0 percent and 4.1 percent more likely to stay
after the implementation of the exemption policy, respectively. The exemption policy
decreases the estimated probability that individuals from English speaking countries
would stay in the U.S. by 1.6 percent.
We estimate the stay rates (with employment) for temporary residents who are
directly impacted by H-1B policies; these results are reported in columns 4 and 5 of
Table 2.3. The results from column 4 show that the impact of gender and marital status
on stay rates are similar when we study temporary residents and the full sample. The
negative impact of age is more pronounced for temporary residents than in the full
sample; the positive impact of being from an English-speaking country is also larger
among temporary residents (12 percent) relative to the full same (which was less than 1
percent shown in columns 1 and 2).
Chinese, Indian, European, and Oceanian graduates are more likely to stay in the
U.S. compared to those from South Korea by 29.6 percent, 14.4 percent, 7.5 percent and
2.3 percent respectively. Other Asian graduates and graduates from American countries
are less likely to stay in the U.S. by about 6.7 percent and 6.8 percent, respectively.
Ph.D.’s with degrees in STEM fields are 11.2 percent more likely to stay than graduates
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with Ph.D.’s from other fields. Humanities graduates are 1.6 percent less likely to stay,
and education and social science Ph.D.’s are also less likely to stay by 16.5 percent and
5.9 percent respectively. Although graduates from high research universities have lower
probability to stay (2.9 percent), graduates from moderate research universities have a 1.7
percent higher probability of staying in the U.S. compared to graduates from very high
research schools.
The number of H-1B visas and the introduction of the visa-cap exemption for
research and higher education professions increased the stay rates of temporary residents.
For every 10,000 additional visas issued, the stay rates increased by 0.8 percent. The
exemption increased that stay rates by 6.4 percent. Finally, 1 percent increase in the per
capita income in the home country decreased the probability of staying by 3.0 percent.
In column 5, the interactions between the exemption policy and additional factors
are included. Chinese and Indian students are 29.7 percent and 7.6 percent more likely to
stay after the implementation of the exemption policy, respectively compared to the
exempt group, South Korea. The Indian and Chinese students’ responsiveness to the
policy changes warrants further consideration beyond the scope of this dissertation.
Reasons for their responsiveness might include optimism in the ability to stay with the
loosening of the policy restrictions—providing exempt categories may mean direct
benefit from the policy or spillover benefits as more capped visas are available. The stay
rates of Ph.D.’s from high research universities also increase by 2.5 percent. Finally, the
exemption policy decreases the probability of staying for individuals from English
speaking countries by 8.9 percent.
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The results from Tables 2.2 (intention to stay) and 2.3 (intention to stay with
employment) are consistent in relative magnitude, sign, and significance.
Conclusion
Analysis of the H-1B visa policy impacts is timely due to the recent focus on
immigration and possible restrictions to the availability of H-1B visas. This chapter
focused solely on the impacts of policy changes on the probability that recent Ph.D.
graduates will stay in the U.S. to work. Consistently, we find as more H-1B’s are issued,
the probability of graduates staying in the U.S. increases, not surprisingly. Creating an
exempt employment track for temporary residents in higher education or research also
increased the probability that foreign born Ph.D. recipients will stay in the U.S. When the
visa exemption policy variable is interacted, it is evident that the exemption increased the
probability to staying among STEM graduates and Chinese and Indian graduates.
Because our study is uses SED data which is collected only at the point of degree
completion, we do not know if a graduate’s intention to stay is realized. If they do stay,
we cannot determine if the stay in the U.S. over time or how their career trajectories are
similar or different from their cohorts. Future studies could track graduates over time to
see how H-1B policies impact the mobility of temporary residents and other factors
related to their career trajectories. Are temporary residents more risk averse then
permanent residents or native Ph.D. graduates in their employment strategies? Do they
accept jobs earlier in the job search process? Are the job placements comparable across
different residency statuses?
While confirming that increased availability of visas increased the probability of
staying in the U.S. for foreign born Ph.D. recipients, knowing more where these
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graduates are placed will further inform the public discourse on immigration policies
affected highly skilled workers. Therefore, in the next section, we use SED data to
examine the impacts of policy changes are the job placements of graduates who plan to
stay in the U.S. and who have secured employment.
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Table 2.1

Ph.D. recipients from U.S. universities from 1990 to 2013

STAY RATES
Intention to
Stay
Stay with Job

= 1 if respondent intends to stay in the U.S.;
= 0 otherwise
= 1 if respondent intends to stay in the U.S. and has secured
employment;
= 0 otherwise
DEMOGRAPHICS
Male
= 1 if male;
= 0 if female
Married
= 1 if married;
= 0 otherwise
Age
Age of the respondent
English
Speaking
Country
Native
Citizens and
Permanent
Residents
Temporary
Residents
China
India
South Korea
Asia
Europe
America
Africa
Oceania

= 1 if respondent is from a country where English is an official
language;
= 0 otherwise
= 1 if respondent is a native-born U.S. citizen;
= 0 otherwise
= 1 if respondent is foreign born, naturalized citizen or permanent
resident;
= 0 otherwise
= 1 if respondent is foreign born, temporary resident of the U.S.;
= 0 otherwise
= 1 if born in China;
= 0 otherwise
= 1 if born in India;
= 0 otherwise
= 1 if born in South Korea;
= 0 otherwise
= 1 if born in Asia, excluding China, India, and South Korea;
= 0 otherwise
= 1 if born in Europe;
= 0 otherwise
= 1 if born in America;
= 0 otherwise
= 1 if born in Africa;
= 0 otherwise
= 1 if born in countries in the Oceania region;
= 0 otherwise
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Full
Sample
Mean
(SD)

Temporary
Residents
Mean
(SD)

0.8862
(0.3176)
0.8426
(0.3642)

0.6792
(0.4668)
0.5806
(0.4935)

0.5687
(0.4953)
0.5857
(0.4926)
35.85
(7.7290)
0.6773
(0.4675)

0.7056
(0.4558)
0.5727
(0.4947)
33.538
(4.9152)
0.1561
(0.3629)

0.6278
(0.4834)
0.0991
(0.2988)
0.2731
(0.4456)
0.0793
(0.2702)
0.0365
(0.1876)
0.0337
(0.1805)
0.0753
(0.2638)
0.0458
(0.209)
0.7111
(0.4533)
0.0146
(0.1120)
0.0037
(0.0611)

0.2387
(0.4263)
0.1188
(0.3236)
0.1133
(0.3169)
0.2398
(0.4269)
0.1266
(0.3325)
0.1111
(0.3142)
0.0417
(0.2000)
0.0100
(0.0995)

Table 2.1 (continued)

EDUCATION
STEM

Humanities
Education
Social Science
Business/Other

Very High
Research Univ.
High Research
Univ.
Moderate
Research Univ.

= 1 if degree is in Science, Technology, Engineering, or
Mathematics;
= 0 otherwise
= 1 if degree is a humanities field;
= 0 otherwise
= 1 if degree is in an education field;
= 0 otherwise
= 1 if degree is in a social science field;
= 0 otherwise
= 1 if degree is in a business field or any field not otherwise
classified;
= 0 otherwise
= 1 if degree-granting university is ranked as Very High
Research; *
= 0 otherwise
= 1 if degree-granting university is ranked as High Research; *
= 0 otherwise
= 1 if degree-granting university is ranked as Moderate
Research; *
= 0 otherwise

Full
Sample
Mean
(SD)

Temporary
Residents
Mean
(SD)

0.5226
(0.4995)
0.1142
(0.3181)
0.1421
(0.3492)
0.1738
(0.3789)

0.7294
(0.4443)
0.0538
(0.2257)
0.0451
(0.2075)
0.1211
(0.3263)

0.0473
(0.2122)

0.0506
(0.2192)

0.7409
(0.4382)
0.1744
(0.3974)

0.7972
(0.4021)
0.1555
(0.3624)

0.0847
(0.2785)
N= 927,619

0.0473
(0.2122)
N = 253,351

* ranking based on Carnegie rankings
Sources: National Science Foundation
The use of NSF data does not imply NSF endorsement of the research methods or conclusions contained in
this report
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Table 2.2

Results of Logit Regressions for Ph.D. Recipients’ Intentions to Stay
(1990 to 2013)
(1)

(2)
All Ph.D.’s with
immigration
interactions

(3)
All Ph.D.’s
with
interactions

Marginal
Effects
(Standard
Error)
-0.0101204***
(0.0005)
0.0015443***
(0.0005)
-0.0000812***
(0.0000)
-0.0032282**
(0.0014)
-0.0950091***
(0.0031)

Marginal
Effects
(Standard Error)
-0.0098416***
(0.0005)
0.0018984***
(0.0005)
-0.0000872***
(0.0000)
-0.0015453
(0.0014)
-0.1387383***
(0.0043)

Marginal
Effects
(Standard
Error)
-0.0099365***
(0.0005)
0.0021108***
(0.0005)
-0.0000942***
(0.0000)
-0.0031973
(0.0020)
-0.1372845***
(0.0054)

-0.3948250***
(0.0038)
0.0612647***
(0.0004)
0.0558568***
(0.0006)
-0.0069864***
(0.0009)
0.0229544***
(0.0007)
0.0026914**
(0.0011)
0.0078202***
(0.0012)
0.0087735***
(0.0020)
0.0321431***
(0.0010)
0.0039834***
(0.0011)
0.0132393***
(0.0010)
-0.0000591
(0.0011)
0.0096966***
(0.0006)
0.0108943***
(0.0008)
0.0009248***
(0.0002)

-0.4497913***
(0.0044)
0.0608195***
(0.0005)
0.0551357***
(0.0006)
-0.0070503***
(0.0009)
0.0226895***
(0.0007)
0.0016022
(0.0011)
0.0076150***
(0.0012)
0.0089502***
(0.0020)
0.0328384***
(0.0010)
0.0044949***
(0.0011)
0.0133849***
(0.0010)
0.0003487
(0.0011)
0.0096384***
(0.0006)
0.0109344***
(0.0008)
0.0009529***
(0.0002)

-0.4436429***
(0.0061)
0.0578392***
(0.0005)
0.0564229***
(0.0006)
-0.0047424***
(0.0009)
0.0239433***
(0.0007)
0.0037066***
(0.0011)
0.0108322***
(0.0011)
0.0124278***
(0.0019)
0.0280158***
(0.0012)
0.0039987***
(0.0011)
0.0128033***
(0.0010)
-0.0000452
(0.0011)
0.0096504***
(0.0009)
0.0099417***
(0.0013)
0.0009239***
(0.0002)

All Ph.D.’s no
interactions

Male
Married
Age
English Speaking
Country
Citizens and
Permanent
Residents
Temporary
Residents
China
India
Asia
Europe
America
Africa
Oceania
STEM
Humanities
Education
Social Sciences
High Research
Univ.
Moderate Research
Univ.
H1B
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(4)
Temporary
Resident
Ph.D.’s no
interactions
Marginal
Effects
(Standard
Error)
-0.0175120***
(0.0021)
-0.0055778***
(0.0020)
-0.0104150***
(0.0002)
0.0731371***
(0.0052)

0.2477345***
(0.0033)
0.1380858***
(0.0073)
-0.0509141***
(0.0033)
0.0421149***
(0.0034)
-0.0746400***
(0.0046)
0.0292671***
(0.0047)
-0.0024944
(0.0089)
0.1332916***
(0.0045)
0.0227485***
(0.0051)
-0.0707809***
(0.0064)
-0.0278461***
(0.0048)
0.0024815
(0.0027)
0.0125168***
(0.0045)
0.0047104***
(0.0010)

(5)
Temporary
Resident Ph.D.’s
with interactions
Marginal Effects
(Standard Error)

-0.0183465***
(0.0021)
-0.0041870**
(0.0020)
-0.0109516***
(0.0002)
0.0714423***
(0.0071)

0.2286577***
(0.0034)
0.1785172***
(0.0069)
-0.0423424***
(0.0033)
0.0477891***
(0.0033)
-0.0582241***
(0.0046)
0.0450335***
(0.0045)
0.0145921*
(0.0086)
0.1253434***
(0.0053)
0.0195574***
(0.0051)
-0.0744263***
(0.0065)
-0.0308742***
(0.0048)
-0.0049236
(0.0043)
0.0118046
(0.0076)
0.0046011***
(0.0010)

Table 2.2 (continued)
(1)
All Ph.D.’s no
interactions

Exemption

Marginal
Effects
(Standard
Error)
0.0070870***
(0.0024)

Exemption*Native
Exemption*
Citizens
/Permanent
Residents
Exemption*Temp
Residents
Exemption*STEM

(2)
All Ph.D.’s with
immigration
interactions

(3)
All Ph.D.’s
with
interactions

Marginal
Effects
(Standard Error)

Marginal
Effects
(Standard
Error)
-0.1003838***
(0.0064)

-0.0176290***
(0.0027)
0.0188094***
(0.0021)

0.0128882***
(0.0021)

Exemption*China
Exemption*India
Exemption*High
Research Univ.
Exemption*
Moderate Research
Univ.
Exemption*English
Speaking Country
GDP per capita,
0.0026899***
logarithm
(0.0004)
Year Fixed Effects
Yes
Observations
927,619
*** p<0.01, ** p<0.05, * p<0.1

0.0018961***
(0.0004)
Yes
927,619

(4)
Temporary
Resident
Ph.D.’s no
interactions
Marginal
Effects
(Standard
Error)
0.0390275***
(0.0103)

(5)
Temporary
Resident Ph.D.’s
with interactions
Marginal Effects
(Standard Error)

-0.2341318***
(0.0149)

0.0265684***
(0.0018)

0.0258785***
(0.0019)
0.0074934***
(0.0009)
0.0718874***
(0.0027)
0.0263191***
(0.0034)
0.0002808
(0.0012)
0.0013088
(0.0019)

0.0103865**
(0.0042)
0.2706254***
(0.0088)
0.0657148***
(0.0123)
0.0143902***
(0.0053)
-0.0000223
(0.0096)

-0.0058792**
(0.0025)
0.0060910***
(0.0004)
Yes
927,619

-0.0495979***
(0.0099)
0.0009641
(0.0018)
Yes
253,351

-0.0184681***
(0.0017)
Yes
253,351

Sources: National Science Foundation
The use of NSF data does not imply NSF endorsement of the research methods or conclusions contained in
this report
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Table 2.3

Results of Logit Regressions for Ph.D. Recipients’ Intentions to Stay with
Employment (1990 to 2013)
(1)

Marginal
Effects
(Standard
Error)
-0.0118670***
(0.0007)
0.0059290***
(0.0007)
-0.0002916***
(0.0001)
0.0013533
(0.0022)
-0.1439643***
(0.0045)

(2)
All Ph.D.’s
with
immigration
interactions
Marginal
Effects
(Standard
Error)
-0.0113843***
(0.0007)
0.0066886***
(0.0007)
-0.0003233***
(0.0001)
0.0044449*
(0.0023)
-0.2076533***
(0.0060)

Marginal
Effects
(Standard
Error)
-0.0115413***
(0.0007)
0.0071861***
(0.0007)
-0.0003743***
(0.0001)
0.0061597*
(0.0032)
-0.1968122***
(0.0075)

-0.4663880***
(0.0042)
0.0901157***
(0.0007)
0.0838554***
(0.0009)
-0.0095175***
(0.0015)
0.0436663***
(0.0010)
0.0170959***
(0.0018)
0.002213
(0.0022)
0.0237355***
(0.0028)
0.0330757***
(0.0015)
-0.0137715***
(0.0020)
0.0154882***
(0.0016)
-0.0074069***
(0.0017)
0.0085068***
(0.0009)
0.0164092***
(0.0012)
0.0020729***
(0.0003)

-0.5320214***
(0.0047)
0.0891926***
(0.0007)
0.0825426***
(0.0009)
-0.0100856***
(0.0015)
0.0431620***
(0.0010)
0.0150973***
(0.0018)
0.0012879
(0.0022)
0.0238560***
(0.0028)
0.0341089***
(0.0015)
-0.0127168***
(0.0020)
0.0157734***
(0.0016)
-0.0066509***
(0.0017)
0.0084226***
(0.0009)
0.0165055***
(0.0013)
0.0020985***
(0.0003)

-0.5202625***
(0.0065)
0.0856458***
(0.0007)
0.0847609***
(0.0009)
-0.0067741***
(0.0015)
0.0448749***
(0.0010)
0.0183467***
(0.0018)
0.0068527***
(0.0021)
0.0286888***
(0.0027)
0.0277773***
(0.0018)
-0.0132469***
(0.0020)
0.0152687***
(0.0016)
-0.0071554***
(0.0017)
0.0095449***
(0.0014)
0.0168066***
(0.0020)
0.0020526***
(0.0003)

All Ph.D.’s no
interactions

Male
Married
Age
English Speaking
Country
Citizens and
Permanent
Residents
Temporary
Residents
China
India
Asia
Europe
America
Africa
Oceania
STEM
Humanities
Education
Social Sciences
High Research
Univ.
Moderate Research
Univ.
H1B
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(3)
All Ph.D.’s
with
interactions

(4)
Temporary
Resident
Ph.D.’s no
interactions
Marginal
Effects
(Standard
Error)
-0.0070912**
(0.0029)
0.0048023*
(0.0027)
-0.0166029***
(0.0003)
0.1204391***
(0.0070)

(5)
Temporary
Resident
Ph.D.’s with
interactions
Marginal
Effects
(Standard
Error)
-0.0081418***
(0.0029)
0.0067811**
(0.0027)
-0.0173112***
(0.0003)
0.1327952***
(0.0094)

0.2962421***
(0.0047)
0.1439922***
(0.0115)
-0.0665119***
(0.0043)
0.0751590***
(0.0045)
-0.0677881***
(0.0058)
0.0065683
(0.0069)
0.0226088**
(0.0114)
0.1119222***
(0.0054)
-0.0158484**
(0.0072)
-0.1648657***
(0.0085)
-0.0591161***
(0.0062)
-0.0292723***
(0.0037)
0.0168131***
(0.0060)
0.0077846***
(0.0013)

0.2777474***
(0.0049)
0.2103452***
(0.0110)
-0.0562861***
(0.0044)
0.0822277***
(0.0045)
-0.0487573***
(0.0058)
0.0274378***
(0.0068)
0.0440692***
(0.0113)
0.1087772***
(0.0066)
-0.0188282***
(0.0072)
-0.1681008***
(0.0085)
-0.0624016***
(0.0062)
-0.0441291***
(0.0063)
0.0173199
(0.0106)
0.0075836***
(0.0013)

Table 2.3 (continued)
(1)
All Ph.D.’s no
interactions

Exemption

Marginal
Effects
(Standard
Error)
0.0156045***
(0.0036)

Exemption*Native
Exemption*
Citizens
/Permanent
Residents
Exemption*Temp
Residents
Exemption*STEM

(2)
All Ph.D.’s
with
immigration
interactions
Marginal
Effects
(Standard
Error)

(3)
All Ph.D.’s
with
interactions
Marginal
Effects
(Standard
Error)
-0.1367291***
(0.0093)

-0.0250868***
(0.0041)
0.0304706***
(0.0031)

0.0257900***
(0.0031)

Exemption*China
Exemption*India
Exemption*High
Research Univ.
Exemption*
Moderate Research
Univ.
Exemption*Englis
h Speaking
Country
GDP per capita,
0.0037520***
logarithm
(0.0006)
Year Fixed Effects
Yes
Observations
670,655
*** p<0.01, ** p<0.05, * p<0.1

0.0021839***
(0.0006)
Yes
670,655

(4)
Temporary
Resident
Ph.D.’s no
interactions
Marginal
Effects
(Standard
Error)
0.0640481***
(0.0131)

(5)
Temporary
Resident Ph.D.’s
with interactions
Marginal Effects
(Standard Error)

-0.2570025***
(0.0200)

0.0368679***
(0.0030)

0.0403475***
(0.0029)
0.0100454***
(0.0014)
0.1004125***
(0.0039)
0.0407019***
(0.0052)
-0.0013857
(0.0020)
-0.00125
(0.0030)

0.004715
(0.0057)
0.2971872***
(0.0096)
0.0764729***
(0.0152)
0.0252974***
(0.0074)
-0.0028956
(0.0131)

-0.0162837***
(0.0039)

-0.0893130***
(0.0124)

0.0087222***
(0.0007)
Yes
670,655

-0.0295244***
(0.0022)
Yes
193,764

-0.0041370*
(0.0024)
Yes
193,764

Sources: National Science Foundation
The use of NSF data does not imply NSF endorsement of the research methods or conclusions contained in
this report
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Model-Placement

The changes in the quantity of H-1B’s issued have predictively impacted the stay
rates of nonresident Ph.D. graduates—more visas, higher stay rates. In addition to the
quantity caps, the visa policy introduced a potential employment bias in 2000 with the
introduction of the cap-exemption for employment in higher educational institutions,
nonprofit research organizations, and government research organizations.11 Since the
caps exert an effective quantity restriction, nonresident Ph.D. graduates may be more
likely to seek and accept employment in exempt positions. Thus, in this chapter, we study
the impacts of changes in immigration policies, both the cap and the exemption, on the
types of jobs taken by Ph.D. graduates.
Model Definition
To examine the effects of H-1B policy shifts we restrict our sample to include
only Ph.D. graduates who plan to stay in the U.S. and have secured employment. If the
employers are institutions of higher education, nonprofit research organizations, and
government research organizations, the positions are exempted from the cap. In this

The exemption was embedded in the American Competitiveness in the Twenty-First Century Act which was passed
by the Congress in October 2000. SEC. 103. Special rule for universities, research facilities, and graduate degree
recipients; counting rules. Section 214(g) of the Immigration and Nationality Act (8 U.S.C. 1184(g))
https://www.uscis.gov/ilink/docView/PUBLAW/HTML/PUBLAW/0-0-0-22204.html
11
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section, we limit our sample to include only individuals for whom we can identify with
certainty if they are in an exempted or non-exempted position.12 For Ph.D. graduates,
whether or not working in the exempted industries is a dichotomous variable that we use
as dependent variable. The variable “Exempted” takes the value of one if the employers
are institutions of higher education and university affiliated research institutes, and zero if
employers are in the private sector, other educational institutions, and if Ph.D. graduates
are self-employed.
We estimate three logit model specifications. Equation (3.1) shows the model
without interactions, Equation (3.2) shows the model with interactions of the exemption
policy variable and immigration status, and Equation (3.3) shows a model with
interactions of the exemption policy with different characteristics. The definitions of
independent variables included in the three specifications are consistent with those from
previous chapter.

Exemptedit = β0 + θXit + ∅Zit + β1*log(GDP per capita) + β2*H1B + β3*Exemption + βt
+ εit

(3.1)

Exemptedit = β0 + θXit+∅Zit + β1*log(GDP per capita) + β2*H1B +
β3*Exemption*Native + β4*Exemption*Citizen|Permanent Residents +
β5*Exemption*Temporary Residents + βt + εit

(3.2)

In this chapter, we eliminate Ph.D.’s not reporting employer information (98,777), and those who provide insufficient
information to determine if their position is exempted or not (70,896). Overall, we eliminate 30 percent of the
observations. The categories excluded include individuals who will work in government agencies and non-profit
organizations; if their work is classified as research, they would be exempt. However, the nature of their work is not
reported and thus we cannot determine if these individuals would be exempt or not.
12
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Exemptedit = β0 + θXit + ∅Zit + β1*log(GDP per capita) + β2*H1B + β3*Exemption +
β4*Exemption*Citizen|Permanent Residents + β5*Temporary Residents +
β6*Exemption*STEM + β7*Exemption*China + β8*Exemption*India +
β9*Exemption*High Research Univ. + β10*Exemption*Moderate Research Univ. +
β11*Exemption*English Speaking+βt + εit

(3.3)

Descriptive Statistics
Data used to estimate placement models, including demographic characteristics,
educational background, and institutional factors come from SED over the 1990-2013
period. The descriptive statistics are reported in Table 3.1. 67.08 percent of all 395,429
Ph.D.’s who have secured employment work in exempted fields. Among the 80,589
temporary residents, 61.2 percent work for exempted employers. For the full sample, a
little more than half are male and 60.6 percent are married. The average age of the
employed, staying Ph.D. graduates is 36.4 years of age. More of the temporary workers
are male (71.1 percent), and temporary residents are slightly younger (32.4 years of age)
than the full sample. Three-quarters of the Ph.D. recipients are from English speaking
countries, but only 20.9 percent of the temporary resident Ph.D.’s are from Englishspeaking countries. The major source countries of temporary residents include China
(32.0 percent), India (17.5 percent) and South Korea (7.8 percent). Other Asian countries
contribute 16.9 percent of the graduates, Europe contributes 13.2 percent, and (non-U.S.)
American countries contribute 8.8 percent of the temporary resident Ph.D. graduates from
U.S. institutions.
Less than half of the full sample are have degrees in STEM disciplines, but three
fourths of temporary residents earn degrees in STEM fields. The proportion of full
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sample with degrees of humanities, education, and social science is much higher for the
full sample than for the temporary resident subsample (12.7 percent versus percent in the
humanities; 19.3 percent versus 2.0 percent in education; and 16.6 percent versus 10.0
percent in the social sciences). 73.5 percent of all Ph.D.’s are from very high research
universities, while 82.3 percent of the temporary resident graduates earn degrees from
very high research universities. About 18 percent of the Ph.D.’s are from high research
schools.
Regression Analysis
The results from the placement models are reported in Table 3.2. Across the first
rows, males are 8.5 percent less likely to work for exempt employers; married graduates
are 1.2 percent less likely to work for exempt employers, age has a slight, negative
impact on the probability of being employed with an exempt employer (less than 1
percent). Graduates from English-speaking countries are more likely to be employed in
an exempt category. Temporary residents are 5.6 percent more likely to work for an
exempt employer relative to native graduates. Regionally, the excluded group, South
Korea, are the most likely group to work in an exempt field 20.9 percent more likely than
Chinese graduates, 24.0 percent more likely than Indian graduates, 12.0 percent more
likely than other Asian Ph.D. recipients, 3.3 percent more likely than graduates from
Europe, 6.8 percent more likely than Americans, and 3.5 percent more likely than
graduates from Oceania countries.
Similarly, the excluded group of graduates from business and other disciplines are
33.6 percent more likely to work in higher education than their STEM counterparts, 39.0
percent more likely than Ph.D.’s in education to be in exempt employment, and 15.9
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percent more likely to work for exempt employers than graduates from social science
disciplines. However, Ph.D.’s in the humanities are 8.4 percent more likely to work for
an exempt employer compared to those with degrees in business or other disciplines.
Graduates universities with very high research schools are more likely to work with
exempt employers—3.7 percent more likely than those from very high research
universities and 10.5 percent more likely than graduates from moderate research
universities.
Each additional 10,000 H-1B’s awarded increases the probability of being
employed with an exempt employer by 0.2 percent. As expected, the exemption increases
the probability of being employed in the exempt fields by 4.0 percent.
The exemption may have different impacts by residency statuses; therefore,
column 2 reports the same regression using exemption and residency interaction terms.
All groups, natives, permanent residents, and temporary residents are more likely to be
employed in exempt professions after the implementation of the cap-exemption rule,
natives 2.0 percent more likely, permanent residents 5.2 percent more likely, and
temporary residents 10.9 percent more likely.
In column 3, we include additional interaction terms with the exemption policy.
Once interactions by geographic area and research classification of the university are
included, temporary residents are 3.2 percent more likely to be employed with exempt
employers. Graduates in STEM disciplines are 16.3 percent more likely to be employed
with an exempt employer after the exemption policy was enacted. Chinese graduates
were 1.7 percent more likely to be employed with exempt employers post-policy, while
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graduates from high and moderate research universities were 1.4 and 6.7 percent more
likely to accept offers from exempt employers.
Ph.D.’s with temporary residency are most strongly impacted by the policies both
in terms of the quantity of visas and the introduction of the cap-exempt employment
strategies. Therefore, we repeat the analysis, but include only temporary residents Ph.D.
recipients who intend to stay and are employed when they complete the survey. The
results are shown in column 4 and column 5.
Demographic controls for the restricted sample are similar to those for the full
sample of employed Ph.D. recipients. However, temporary residents in the humanities
are 19.8 percent more likely to be employed in exempt categories than their business
degreed cohorts. The proportion of education graduates who find exempt employment is
lower in the temporary subsample (approximately 8 percent compared to the full sample
with 39 percent). Another difference between the full sample and the temporary-residents
only sample is that temporary residents from high and moderate research universities are
actually more likely to be employed by exempt employers compared to the graduates
from the very high research schools.
The exemption policy has a large positive effect (30.0 percent) on the probability
that temporary resident, STEM discipline graduates will have exempt employment
statuses. Chinese graduates are 3.2 percent more likely to be in exempt jobs once the
policy is enacted. Finally, the exemption policy has a large effect (12.1 percent) on the
probability that temporary residents will have exempt jobs in moderate research
universities.
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In terms of the policy’s impacts, the increasing number of H-1B’s issued
adversely affected the probability that temporary residents would choose exempt
employment. As the cap becomes looser, the risk mitigation of graduates could also be
loosened which, in this case, results in a lower probability of selecting into the exempt
type of employment.
Conclusion
We estimate the impacts of changes in immigration policies, both the cap and the
exemption, on the types of jobs taken by Ph.D. graduates. Our findings show that the
exemption policy did push doctoral degree recipients into the type of work that is exempt
from the H-1B cap, namely higher education or research positions. The crowding-in
effect was larger for temporary non-residents compared to the full group (10.9 percent
compared to 4.0 percent). These results confirmed our a priori expectation. In addition,
an interesting finding is that Ph.D. recipients in STEM fields were much more likely to
go into exempt employment post-policy.
The SED data did not have coding specific enough to capture all of the graduates
who were in the exempt employment categories, thus future research could better match
individuals with cap-exempt eligibility. Many STEM degree recipients accept postdoctoral positions which are exempt. Another interesting question would be to track the
degree to which the exemption increased the propensity of temporary residents to accept
post-doctoral positions before and after the policy and relative to their permanent
resident/citizen and native cohorts. The overarching theme of this research is to begin to
exam the degree to which highly skilled workers engage in risk-averse strategies due to
the effective quantity restrictions of H-1B worker visas. Future research could consider if
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residency status impacts job placements- do temporary residents consistently underplace
relative to their counter-parts. If there are differences, are they driven by market factors
by the employer (perhaps discrimination, risk aversion, or cost mitigation if they pay for
permanent residency applications) or by the worker attempting to increase the probability
of receiving an H-1B visa and maintaining his/her employment relationship to continue to
hold an H-1B until permanent resident cards are issued.
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Table 3.1

Ph.D. recipients from U.S. universities from 1990 to 2013
Full
Sample
Mean
(SD)

Temporary
Residents
Only
Mean
(SD)

= 1 if respondent has secured employment with an employer in
an exempted field (higher education or university affiliated
research institutions);
= 0 if respondent has secured employment with non-exempt
employer

0.6708
(0.4699)

0.6117
(0.4874)

= 1 if male;
= 0 if female
= 1 if married;
= 0 otherwise
Age of the respondents

0.5485
(0.4976)
0.6055
(0.4887)
36.3863
(8.1367)
0.7587
(0.4279)

0.7111
(0.4532)
0.5510
(0.4974)
32.3705
(4.0794)
0.2087
(0.4064)

PLACEMENT RATES
Exempted

DEMOGRAPHICS
Male
Married
Age
English Speaking
Country
Native
Citizens and
Permanent Residents
Temporary Residents

China
India
South Korea
Asia
Europe
America
Africa
Oceania

= 1 if respondent is from a country where English is official
language;
= 0 otherwise
= 1 if respondent is a native-born U.S. citizen;
= 0 otherwise
= 1 if respondent is a foreign born, naturalized U.S. citizen or
permanent resident;
= 0 otherwise
= 1 if respondent is foreign born, temporary resident of the
U.S.;
= 0 otherwise
= 1 if born in China;
= 0 otherwise
= 1 if born in India;
= 0 otherwise
= 1 if born in South Korea;
= 0 otherwise
= 1 if born in Asia, excluding China, India, and South Korea;
= 0 otherwise
= 1 if born in Europe;
= 0 otherwise
= 1 if born in America;
= 0 otherwise
= 1 if born in Africa;
= 0 otherwise
= 1 if born in countries in the Oceania region;
= 0 otherwise
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0.7093
(0.4541)
0.0869
(0.2816)
0.2038
(0.4028)
0.0751
(0.2636)
0.0395
(0.1948)
0.0177
(0.1319)
0.0417
(0.2000)
0.0384
(0.1919)
0.7765
(0.4166)
0.0082
(0.0903)
0.0028
(0.0533)

0.3195
(0.4663)
0.1746
(0.3796)
0.0784
(0.2688)
0.1686
(0.3744)
0.1318
(0.3382)
0.0884
(0.2838)
0.0294
(0.1689)
0.0093
(0.0961)

Table 3.1 (continued)
Full
Sample
Mean
(SD)

Temporary
Residents
Only
Mean
(SD)

0.4555
(0.498)

0.7696
(0.4211)

0.1267
(0.3326)
0.1932
(0.3948)
0.1664
(0.3725)
0.0583
(0.2342)

0.0490
(0.2158)
0.0204
(0.1413)
0.0997
(0.2996)
0.0613
(0.2400)

0.7348
(0.4414)

0.8229
(0.3817)

0.1830
(0.3867)

0.1390
(0.3460)

0.0821
(0.2746)

0.0380
(0.1912)

N= 395429

N = 80589

EDUCATION
STEM

Humanities
Education
Social Science
Business
/Other
Very High Research
Univ.
High Research Univ.

Moderate Research
Univ.

= 1 if degree is in Science, Technology, Engineering, or
Mathematics;
= 0 otherwise
= 1 if degree is a humanities field;
= 0 otherwise
= 1 if degree is in an education field;
= 0 otherwise
= 1 if degree is in a social science field;
= 0 otherwise
= 1 if degree is in a business degree program or any field not
otherwise classified;
= 0 otherwise
= 1 if degree-granting university is ranked as Very High
Research based on the Carnegie Classification;
= 0 otherwise
= 1 if degree-granting university is ranked as High Research
based on the Carnegie Classification;
= 0 otherwise
= 1 if degree-granting university is ranked as Moderate
Research based on the Carnegie Classification;
= 0 otherwise

* ranking based on Carnegie rankings
Sources: National Science Foundation
The use of NSF data does not imply NSF endorsement of the research methods or conclusions contained in
this report
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Table 3.2

Results of Logit Regressions for all Ph.D. Recipients’ Placement (1990 to
2013)
(1)

Marginal
Effects
(Standard
Error)
-0.0854064***
(0.0016)
-0.0115306***
(0.0016)
-0.0007030***
(0.0001)
0.0471662***
(0.0095)
-0.0016774
(0.0088)

(2)
All Ph.D.’s
with
immigration
interactions
Marginal
Effects
(Standard
Error)
-0.0847979***
(0.0016)
-0.0115102***
(0.0016)
-0.0007655***
(0.0001)
0.0585335***
(0.0097)
-0.0161637*
(0.0096)

Marginal
Effects
(Standard
Error)
-0.0845777***
(0.0016)
-0.0096926***
(0.0016)
-0.0007741***
(0.0001)
0.0751288***
(0.0159)
0.0172745
(0.0142)

0.0559033***
(0.0079)
-0.2085403***
(0.0097)
-0.2400255***
(0.0166)
-0.1201298***
(0.0083)
-0.0327774***
(0.0079)
-0.0683710***
(0.0068)
-0.0024282
(0.0107)
-0.0350032**
(0.0171)
-0.3363790***
(0.0040)

-0.0114466
(0.0093)
-0.2360355***
(0.0098)
-0.2807455***
(0.0166)
-0.1171012***
(0.0083)
-0.0307456***
(0.0080)
-0.0618587***
(0.0069)
-0.0033381
(0.0108)
-0.0277014
(0.0171)
-0.3387916***
(0.0040)

0.0841331***
(0.0045)
-0.3901045***
(0.0047)
-0.1593479***
(0.0051)
-0.0371602***
(0.0021)
-0.1054925***
(0.0031)
0.0016931***
(0.0006)

0.0820536***
(0.0045)
-0.3928816***
(0.0047)
-0.1613175***
(0.0051)
-0.0378345***
(0.0021)
-0.1052243***
(0.0031)
0.0018501***
(0.0006)

All Ph.D.’s no
interactions

Male
Married
Age
English Speaking
Country
Citizens and
Permanent
Residents
Temporary
Residents
China
India
Asia
Europe
America
Africa
Oceania
STEM

Humanities
Education
Social Sciences
High Research
Univ.
Moderate Research
Univ.
H1B
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(3)
All Ph.D.’s
with
interactions

(4)
Temporary
Resident
Ph.D.’s no
interactions
Marginal
Effects
(Standard
Error)
-0.1108386***
(0.0040)
0.0017302
(0.0040)
0.0160399***
(0.0006)
0.0458109***
(0.0153)

(5)
Temporary
Resident
Ph.D.’s with
interactions
Marginal
Effects
(Standard
Error)
-0.1135082***
(0.0041)
0.0020738
(0.0041)
0.0163726***
(0.0006)
0.0556626**
(0.0247)

0.0316079**
(0.0139)
-0.2392668***
(0.0099)
-0.2758455***
(0.0187)
-0.1135121***
(0.0084)
-0.0291367***
(0.0081)
-0.0609936***
(0.0070)
-0.0016834
(0.0109)
-0.0250362
(0.0173)
-0.4316688***
(0.0042)

-0.1799062***
(0.0123)
-0.1922812***
(0.0279)
-0.0876342***
(0.0096)
0.0163744*
(0.0096)
-0.0484026***
(0.0125)
-0.0395988***
(0.0149)
-0.0012751
(0.0230)
-0.3679123***
(0.0057)

-0.1795854***
(0.0127)
-0.1788085***
(0.0308)
-0.0823567***
(0.0098)
0.0207256**
(0.0098)
-0.0431893***
(0.0128)
-0.0357698**
(0.0153)
0.0054106
(0.0236)
-0.4598430***
(0.0061)

0.0836631***
(0.0045)
-0.3895889***
(0.0046)
-0.1521460***
(0.0051)
-0.0474319***
(0.0033)
-0.1605671***
(0.0055)
0.0018501***
(0.0006)

0.1981553***
(0.0138)
-0.0897179***
(0.0236)
-0.1381649***
(0.0139)
0.0294177***
(0.0053)
0.1567812***
(0.0075)
-0.0055279***
(0.0018)

0.1979467***
(0.0143)
-0.0795845***
(0.0232)
-0.1229671***
(0.0137)
0.0217322*
(0.0129)
0.0636659**
(0.0292)
-0.0059077***
(0.0018)

Table 3.2 (continued)
(1)
All Ph.D.’s no
interactions
Exemption

(2)
All Ph.D.’s
with
immigration
interactions

0.0400860***
(0.0078)

Exemption*Native
Exemption*
Citizens /Permanent
Residents
Exemption*Temp
Residents
Exemption*STEM

-0.0402709
(0.0371)
0.0202635***
(0.0076)
0.0524976***
(0.0082)
0.1090597***
(0.0070)

Exemption*China
Exemption*India
Exemption*High
Research Univ.
Exemption*
Moderate Research
Univ.
Exemption*English
Speaking Country
GDP per capita,
0.0150178***
logarithm
(0.0023)
Year Fixed Effects
Yes
Observations
395,429
*** p<0.01, ** p<0.05, * p<0.1

(3)
All Ph.D.’s
with
interactions

0.0049481**
(0.0024)
Yes
395,429

(4)
Temporary
Resident
Ph.D.’s no
interactions
0.0736598***
(0.0244)

(5)
Temporary
Resident
Ph.D.’s with
interactions
-0.1348784***
(0.0351)

-0.0190159
(0.0189)
0.0263023
(0.0173)
0.1633399***
(0.0030)
0.0172694*
(0.0091)
-0.0009482
(0.0195)
0.0142469***
(0.0040)
0.0666766***
(0.0050)

0.2998046***
(0.0132)
0.0321709**
(0.0143)
0.0000335
(0.0289)
0.0114336
(0.0143)
0.1205117***
(0.0272)

-0.0250626
(0.0182)
0.0062432**
(0.0026)
Yes
395,429

-0.0216153
(0.0282)
0.0113077**
(0.0047)
Yes
80,589

0.0084215**
(0.0042)
Yes
80,589

Sources: National Science Foundation
The use of NSF data does not imply NSF endorsement of the research methods or conclusions contained in
this report
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Conclusion

In this dissertation, I examine the stay rates and employment placement of newly
minted Ph.D. graduates from U.S. institutions. In particular, I quantify the effects of
changes in H-1B policies, including the effects by discipline and country of origin. In the
stay rates modes, I find that the exemption policy increased the probability that foreign
born Ph.D. recipients will stay in the U.S. upon graduation. The exemption significantly
increased the probability to staying among STEM graduates and Chinese and Indian
graduates.
In the placement model, I find that the exemption policy did push doctoral degree
recipients into exempt employment; this effect was higher for STEM graduates As policy
makers continue to review and revise the H-1B visa policies, they should be aware of the
impacts previous changes have had on highly skilled workers, including those in the
STEM disciplines. The introduction of the cap exemption for research and higher
education positions both potentially biased employment decisions into these types of
employment and increased the effective quantity of H-1B’s available for employment in
non-exempt fields, increasing the employment opportunities for nonresidents across all
employment categories. Knowing how past policy modifications impacted the labor
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market for nonresident and all Ph.D. recipients can assist legislators to make deliberate
changes to H-1B visas and anticipate the indirect effects of those adjustments.
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